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OXIDANT ENZYMES AND SURFACTANT IN FETAL RAT LUNG. I l e n e Sosenko and Lee Frank, Univ. Miami Sch. Med., 'ulmonary Res., Dept. Medicine and Dept. P e d i a t r i c s , Miami, EL.
Triiodothyronine (T3) h a s been r e p o r t e d t o s t i m u l a t e f e t a l Lung d i s a t u r a t e d phosphatidylcholine (DSPC)
following m a t e r n a l i n j e c t i o n i n t h e r a t . Its e f f e c t on t h e a n t i o x i d a n t enzymes (AOE)(superoxide dismutase (SOD), c a t a l a s e (CAT), g l u t a t h i o n e peroxidase (GP)) h a s n o t been explored. We p o s t u l a t e d t h a t T j aould have a s t i m u l a t o r y e f f e c t on both DSPC and AOE, analogous t o t h e a c c e l e r a t i n g e f f e c t of Dexamethasone on b o t h DSPC and AOE (Ped. Res. 2:1771A, 1984 ). To examine t h i s , we i n j e c t e d timedpregnancy r a t s w i t h Tg (7 mg/kg) o r d i l u e n t a t 48 and 24 hours p r i o r t o d e l i v e r y a t days 19, 20, 21, and term. R e s u l t s a r e expressed a s mean v a l u e s f o r T3/C f o r DSPC; and % A (T3 v s . C) f o r AOE (2 experimentslaae. n=3-5 samples/group/experiment, "pC0.05). GESTATION +1% At days 19-21, Tg i n j e c t i o n produced a s t i m u l a t o r y e f f e c t on DSPC, b u t an unexpected and p a r a d o x i c a l t r e n d toward r e d u c t i o n i n a l l AOE a c t i v i t i e s . At b i r t h , t h e o p p o s i t e of t h e s e r e l a t i o ns h i p s was noted. These r e s u l t s i n d i c a t e t h a t , u n l i k e glucocort i c o i d s , t h y r o i d hormone h a s d i s p a r a t e e f f e c t s on t h e s u r f a c t a n t and AOE systems and t h a t t h e molecular c o n t r o l mechanisms f o r t h e s e two important developmental systems may b e s e p a r a t e and d i s t i n c t .
METYRAPONE DELAYS MATURATION OF FETAL LUNG SURFAC-TANT AND ANTIOXIDANT ENZYMES: ARE BOTH UNDER ENDO-
' GENOUS GLUCOCORTICOID CONTROL? I l e n e Sosenko, Pamela Lewis and Lee Frank, Pulmonary Res. Labs., Depts. of Medicine and P e d i a t r i c s , Univ. Miami Sch. Med., Miami, EL.
Metyrapone (M), a n 11-B-hydroxylase i n h i b i t o r , blocks t h e production of c o r t i s o l and c o r t i c o s t e r o n e by t h e a d r e n a l s . S i n c e b o t h t h e s u r f a c t a n t (S) system and a n t i o x i d a n t enzyme (AOE) system can be s t i m u l a t e d by exogenous g l u c o c o r t i c o i d s (Ped. R e s . g : 1771A,1984), we p o s t u l a t e d t h a t both systems might b e under endogenous g l u c o c o r t i c o i d c o n t r o l . Thus, maternal i n j e c t i o n of metyrapone, which c r o s s e s t h e p l a c e n t a , should produce a d e l a y i n maturation of d i s a t u r a t e d phosphatidylcholine (DSPC) and AOE (superoxide dismutase (SOD), c a t a l a s e (CAT), g l u t a t h i o n e peroxi d a s e (GP)). Timed-pregnancy r a t s were i n j e c t e d twice d a i l y w i t h Metyrapone (45 mglkg) 72, 48 and 24 hours b e f o r e d e l i v e r y a t days 21 o r term. Although evidence f o r a d r e n a l blockade was n o t complete w i t h every l i t t e r examined, most of t h e l i t t e r s manifested t h e following:
(% d i f f e r e n c e , M v s . c o n t r o l ; 5 l i t t e r s each group -21 days; 3 l i t t e r s each -22 days; 3-5 pooled lung s a m p l e s / l i t t e r ) .
These r e s u l t s suggest t h a t w i t h adequate i n h i b i t i o n of endogenous e l u c o c o r t i c o i d s . ~a r a l l e l d e l a y s i n m a t u r a t i o n of both AOE
, .
and S systems become apparent. Thus, b o t h of t h e s e important developmental systems i n t h e f e t a l lung may b e i n f l u e n c e d by some of t h e same biochemical c o n t r o l mechanisms. Periodic breathing is a common pattern of respiration in premature infants. Home cardiorespiratory monitoring of premature infants with periodic breathing has been advocated t o d e t e c t and prevent associated episodes of prolonged apnea. Since periodic breathing is thought t o be related t o maturity of t h e respiratory control center one might expect t h a t percent of periodic breathing would decrease with increasing gestational age. The purpose of this study was t o define t h e mean percent of periodic breathing per gestational a g e in premature infants. Pneumograms from 153 premature infants were reviewed. Infants were studied for suspected clincal apnea and/or bradycardia. All infants were studied prior t o starting theophylline. Percent periodicity of breathing was obtained from t h e tracings by calculating t h e time of periodic breathinglsleep time. Periodic breathing was defined a s three or more apneic pauses of greater than 3 seconds but less than 10 seconds within periods of normal respiration of 20 seconds or less. 0-35 0-65 0-18 0-65 0-22 0-38 0-65 The above data indicate t h a t there is no correlation with gestational age, specifically t h e r e is no trend of decreasing periodicity with increasing gestational age. We conclude t h a t gestational a g e in preterm infants i s not predictive of t h e percentage of periodic breathing. Radiolo$y, Stony Brook, NY.
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MEASUREMENT OF TIDAL VOLUMES (VT) IN PREMATURE INFANTS USING THE INDUCTANCE ~, S M~R
Sch, of Med., and The Children's Hosp. of Phila., Phila., PA.
Rronchooulmonarv dVsDlasia (BPD) remains a s i m i f i c a n t
The standard method of measurine V r o r VF in infants has been t o complication a s s o c i a t i 6 w i t h p o s i t i v e p r e s s u r e mechanical v e n t i l a t i o n o f newborn i n f a n t s . A l l NICU a b i s s i o n s d u r i n g 1982 and 1983 were s t u d i e d t o compare t h e i n c i d e n c e o f BPD and t o i d e n t i f y d i f f e r e n c e s w i t h r e s p e c t to.recognized r i s k f a c t o r s .
I n 1983 an e f f o r t was made t o u s e lower peak i n f l a t i o n p r e s s u r e s (PIP) and l e s s IV f l u i d in initial management. RDS was p r e s e n t in 77/355 infants i n 1982 and 71/354 in 1983 w i t h n o d i f f e r e n c e i n d i s e a s e s e v e r i t y . In 1982, 15/77 (19.5% ) o f i n f a n t s w i t h RDS developed c l i n i c a l BPD ( r e q u i r i n g supplemental oxygen f o r >28d) compared w i t h 5/71 (7%) in 1983 (p<.05). I n t h e 20 infants w i t h c l i n i c a l BPD, t h e r e was n o s i g n i f i c a n t d i f f e r e n c e between 1982 and 1983 w i t h r e s p e c t t o g e s t a t i o n a l age, r a d i o g r a p h i c s e v e r i t y o f initial lung d i s e a s e , p r e s e n c e of a c l i n i c a l l y s i g n i f i c a n t PDA, o r maximun This technique can change VT or VE through stimulatory affects of placing t h e mask upon t h e infant's face. Inductance plethysmography has been used t o measure VT and VE in term infants with excellent correlation (rc.98). This technique has not previously been reported in premature infants. The purpose of this study was t o correlate VT measurements using inductance plethysmography t o simultaneous measurements of VT made by t h e pneumotachograph. Five premature infants were studied (mean B.W.
1.77 + 0.14 kg SD; mean G.A. 36 + 1.22 wk SD). The inductance plethysmograph was calibrated by using t h e two-position technique (supine and upright), with t h e rib cage belt placed just below t h e axilla and t h e abdominal belt above t h e iliac crest (belt size = 4.5 cm X 23 cm). A series of breaths were collected t o insure a reversal of t h e predominance of either t h e abdominal or rib cage signal in t h e t w o positions. After calibration t h e infant remained supine and VT measurements were made using both t h e inductance plethysmograph and t h e pneumotachograph. On t h e f i v e premature infants, 296 breath-by-breath analyses (mean breathlpt. = 59 + 19 SD) yielded a correlation coefficient of .90 with a slope of .92. The mean VT (induct. pleth.) = 14.6 c c + 4.1 SD, t h e mean VT (pneumotach.) = 13.8 c c + 3.3 SD, t h e mean V~/ k g (induct. pleth.)
